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Hair and OliicOSe 



u»;r r r^in plvcation as » l™ P -term index of Mood glucose in diabetics . 
Oimomi M, Igaki N, Masuda S, Hata F, Maeda Y, Matsumoto S, Baba S 
Diabetes Res Clin Pract 1988 Oct 5:305-8 

W^Sd furosine, which is derived from fructose-lysine and is a glycation 
product, to measure the extent of hair protein glycation m diabetic paUente. We 
\ took hair samples thatiwere 12 cm long, corresponding roughly to 1 year s 
% Zw^/While the furosine levels in these samples correlated poorly wrfc fastmg 
V Sasma glucose (FPG) and with hemoglobin Ale (HbAlc) levels at the time of 
% sSmgJbetter correlations were observed between glycation and the year-long 
O a^ge values of FPG, HbAlc, and the conduction velocities in two peripheral 
nerves The glycation levels in these samples may thus reflect the year-long 
average of the patient's blood glucose. Hair glycation may serve as ^ valuable 
uldTcator both of long-term blood glucose trends and of the relationship between 
diabetic complications and blood glucose. 

b. \ 

/•m;^,! ap plication of hair p roton pl ycation in the assessment of blood glucose 
p.nr>trnl and < K*hr*\c neuropathy, nimnmi 

MasutaS, Sakai M, Ohara T, lgaki N, Nakamichi T, Maeda Y, Hata F, Oimomi 
M, Baba S, Kobe J Med Sci 1989 Feb 35:1-9 

GWcSon of hair protein was assessed in diabetic patients by the measurement of 
"Snflhich is derived from fructose-lysine, a glycated lysine residue m 
5S3?lS level of furosine in 12-cm-long hair which grew over the course of 
one vear was significantly better correlated with the mean values of four 
SX S fastm/plasma glucose (FPG) and four f 
hemoglobin Ale, respectively, at the time of hair sampling. The level of 

hair which corresponds to the time taken for hair growth&iay 
Sent Se mean level of blood glucose during the time corresponding to the 
S period %ie values of motor nerve conduction velocity and se^ory nerve 

S£Zo*L velocity were better correlated 

• i Anot h to 1 year's growth than the levels oi v rij ano 

SS^I^SU «» serve * a vatoable b0<h of 
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long-term blood glucose trends and of the relationship between diabetic 
complications and blood glucose. ! 



c. 



nl. ■ .tinn nf hiirrr— - *««***™ent of lonr-tmn control of blood glucose, 
S SSm lS S, Igaki K Nakamichi T, Hata F, Matsumoto s, saoa » 
Jpn J Med 1988 Aug 27:277-80 



gSon 0 f hair protein Was assessed in diabetic patients by *e measurement of 
flosinrwhich is derived from fructose-lysine, a glycated lysine residue in 
p"ctev of furosine in 12-cm-long hair which grew over *e course of 
^nevear was significantly better correlated with the mean values of four 
de^rons ^astmg plasma glucose (f PG) and four determinations of 
£SSS£lc (HbAlc'perfonned atthree-month interns tawjh FPG and 
the level of HbAlc, respectively, at the time of hair samphng. The level ot 
SvcaUon hi hak which t corresponds to the time taken for hair growth may 
Sore etf ne me^el of blood glucose during the time corresponding to the 
^oXeriod Xse results suggest that the determination of gly 
Say be useful as an indicator of long-term contro of blood glucose levels if 
appropriate lengths of hair are taken from the scalp. 



d. 



^ r „ o y i»t;.n nf hai rV>nssin1, mea sure of chronic ^ff c ^ 
SLy RB, Clamp JR, Kent MJ, Light ND, Hopton M, Hartog M 
Br Med J (Clin Res Ed) 1984 Mar 288:669-71 

A bstract ^v^ivelv elvcosvkited in diabetes mellitus 4 cm 

To determine whether hair is excessiveiy-giycosy^Eu. 

same ttae for measurement of glycosylated haemog ota 

The diabetics' hair was m0 re h ^.^°7^S gLosy ation and the 
less than 0.01) and there was a correlauon *f™«° !*™»» , J 0 71 . - le3s ^ 
concentration of glycosylated h ^! ob ™"ti^eSrf increase in 
0.01). Hair "^fd^ 

microvascular complications of diabetes melhtus. 



Other Analytes in Hair 

e. ! : 

A review book on thesubject, demonstrating that many analytes can be detected 
in hair: 1 i 

Drug Testing in Hair : , ; • ' 

Pascal Kintz Institut. de Medicine Legale 
ISBN: 0849381126. v v ; : ' 
CRC Press Publication' Date: 5/7/1996 

i i' '•.'!'■ . ' '• '' : • I 

Table of Contents: f s. : , : .,; ' i 

LIntrpductibri,l/^uiishine ,: ; 

2. Technical and Legal Aspects of Drugs of Abuse Testing in Hair, M.A. Huestis 

3. Environmental Exposure - The [Stumbling Block of Hair Testing, D.A. Kidwell 
and D.L. Blank 

4. The Potential for Bias in Hair Testing for Drugs of Abuse, E.J. Cone and R. 
Joseph, Jr. 

5 The Analytical Tools for Hair Testing, MR. Moeller and H. Eser 

6. Importance of Supercritical Fluid Extraction (SFE) in Hair Analysis, C. Staub, 
P. Edder, and J.-L. Veuthey 

7. Determinations of Cocaine and;Ofji6ids in Hair, D. Garside and B.A. 

Goldberger ' • : !.' ; J /■ ' . . 

8. Cannabis and Amphetamine Determination in Human Hair, V. Cinmele 

9. Unusual Drugs in kair, A. Tracqui 

10. Forensic Applications of Hair Analysis, H. Sachs 

1 1 . Hair Analysis for Organic Analytes: Methodology, Reliability Issues, and 
Field Studies, W.A.! Baurhgartner and V. Hill 

12. Clinical Applications of Hair Analysis, P. Kintz 

13. Drug Analyses in Nonhead Hair, P. Mangin 



t. 

Detection and measurement of analytes in Saliva: 



- q Saliva as a Diagnostic Fluid 

<*> Annals of the New York Academy of Sciences 

* Volume 694 published September 1993 

V> http ://www-annalsnvas-orp/contcnt /vol694/issuc 1 / 
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for example: 

Saliva testing for drugs of abuse 
E. J. Cone 
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Addiction Research Center, National Institute on Drug Abuse, Baltimore, 
Maryland 21224. 

Annals of the New York Academy of Sciences, Vol 694, Issue 1 91-127, 1993 
Saliva testing for drugs of abuse can provide both qualitative and quantitative 
information on the drug status of an individual undergoing testing. 
Self-administration by the oral, intranasal, and smoking routes often produces 
"shallow depots" ofidrugthat contaminate the oral cavity. This depot produces 
elevated drug concentrations that can be detected for several hours. Thereafter, 
saliva drug concentrations generally reflect the free fraction of drug in blood. 
Also many drugs are weak bases and saliva concentrations may be highly 
dependent upon pH conditions. These factors lead to highly variable S/P ratios 
for many of the drugs of abuse. Table 3 provides a compilation of experimental 
and theoretical S/P (total) ratios determined for drugs of abuse. Estimations of 
the theoretical S/P (total} ratios for acidic and basic drugs were based on the 
Henderson-Hasselbalch equation. Saliva pH was assumed to be 6.8 unless 
reported otherwise by the investigators. Generally, there was a high correlation of 
saliva drug concentrations with plasma, especially when oral contamination was 
eliminated. Assay methodology varied considerably, indicating that saliva assays 
could be readily developed from existing methodology. There are many potential 
applications for saliva testing for drugs of abuse. Table 4 lists several general 
areas in which information from saliva testing would be useful. Clearly, saliva 
drug tests can reveal the presence of a pharmacologically active drug m an 
individual at the time of testing. Significant correlations have been found 
between saliva concentrations of drugs of abuse and behavioral and physiological 
effects. Results indicate that saliva testing can provide valuable information m 
diagnostics, treatment, and forensic investigations of individuals suspected of 
drug abuse. It is expected that sal iva testing for drugs of abuse will develop over 
the next decade into a mature science with substantial new applications. 



Steroid hormone analysis in hum an saliva 

D. O. Quissell . „ , , „ . , 

Department of Basic Sciences and Oral Research, University of Colorado School 

of Dentistry, Denver 80262. , ... ... 1ftai 

Annals of the New York Academy of Sciences, Vol 694, Issue 1 143-145 1993 
Despite the aforementioned complications, noninvasive saliva collection has 
provided the medical and research community with an excellent medium for the 
monitoring of plasma steroid levels. This noninvasive method has permitted the 
evaluation and assessment of a multitude of endocrine studies that would have 
been extremely difficult, if not impossible, using other more familiar methods. 



rmmiinnreactive enhance P in hnmnn saliva. A possible marker of chronic pain 
W. C. Parris, B. V. Sastry, J. R. Kambam, R. J. Naukam and B. W. Johnson 
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Department of Anesthesiology, Vanderbilt University Medical Center, Nashville, 
Tennessee 37232-2125. , ™„ 

Annals of the New York Academy of Sciences, Vol 694, Issue 1 308-310, 1993 
In all patients and volunteers, the levels of immune-reactive SP measured in 
saliva were about 100 times higher than the levels measured in plasma. SP per 
mg protein was consistently lower in both plasma and saliva of chronic pam 
patients than in healthy volunteers. These findings suggest that a simple 
noninvasive objective method of determining SP in saliva may become useful in 
the evaluation and treatment of chronic pain. 



i. 

i 

i; • 

Lithium in Saliva ! 



If..- 

Contradicting observations as to the direct correlation between saliva and 
serum/plasma levels'. The invention may have solved those contradictions. 

Saliva lithium levels> children: their use in monitoring serum lithium levels and 

lithium side effects: '< ■ 

Perry R, Campbell tyi Grega DM, Anderson L 

J Clin Psychopharmacol 1984 Aug 4:199-202 

i , ; 

ThereUability of saiiva lithium levels in monitoring serum lithium levels in 
children taking lithium has rarely been studied, despite the potential usefulness of 
such a study and despite a number of adult studies focusing on the technique. In a 
study of 61 aggressive school-age children diagnosed as undersociahzed, 
aggressive conduct disorder, a subsample of 21 children received lithium. Saliva 
lithium levels aided in monitoring side effects, and in 1 5 of the 21 cmldren 
simultaneous saliva *nd serum Uthium levels were done. These were highly 
correlated (r = 0.83) and the saliva to serum ratio was 2.53 across subjects The 
results indicate that future work withlarger numbers of children should study the 
/Tatio of saliva to serum lithium leveg Adult studies have shown that there is too 
Sreat a variability in saliva to serumJithhrniLleveljatiosto ^support thereof a 

fixedlaliva'to serum" lithium ratio. This may not be the case in children. 
^Seveaeen-c^^^^^^ subsample experienced 41 lrihium-related 

side effects. Most children suffered side effects on relatively high doses of 
lithium, and those feVwho experienced side effects on low dosage had saliva 
lithium levels that were proportionately high. However, it remains unclear 
whether saliva lithium can be used to monitor side effects. 



j. 

Usefulness of saliva li thium estimation. 
Verghese A, Indrani N, Kuruvilla K, Hill PG 
Br J Psychiatry 1977 Feb 130:148-50 
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